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A TANGENTIAL CUTTING INSERT 

5 FIELD OF THE INVENTION 

The present invention refers to a tangential (on-edge) cutting 
insert for mounting thereof on cutting tools for different cutting operations. 
BACKGROUND OF THE INVENTION 

Tangential cutting inserts are often used with rotary milling 

10 cutters such as slotting cutters or extended-flute cutters, with turning cutting 
tools or the like. Examples of such use may be found in US 3,416,209, US 
3,490,117, US 3,701,187 and US 4,790,693. 

A conventional tangential cutting insert of the kind to which 
the present invention refers has a prismatic body with a clamping screw 

15 bore and with an operative front surface which is generally parallel to the 
clamping screw bore's axis and which is associated with upper and lower 
cutting edges and side edges extending therebetween and merging therewith 
via insert corner edges. In such conventional tangential cutting inserts, the 
side and corner edges are usually not used in cutting operations, being 

20 consequently not provided with appropriate cutting geometry. 

WO 97/17157 discloses a double-sided indexable tangential 
cutting insert for face milling operations in which front and rear surfaces are 
each associated with upper and lower main cutting edges, two auxiliary side 
cutting edges therebetween and four corner edges at which the main and 

25 auxiliary cutting edges meet. The front and rear surfaces are each formed 
with a chip groove extending along the circumference thereof between the 
associated cutting edges and a planar central positioning surface projecting 
outwardly from the cutting edges. 

It is the object of the present invention to provide a new 

30 tangential cutting insert of the above kind. 
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SUMMARY OF THE INVENTION 

In accordance with the present invention, there is provided a 
tangential cutting insert having a body with an operative front surface 

5 associated with upper and lower main cutting edges, side auxiliary cutting 
edges and corner cutting edges therebetween, all cutting edges having rake 
surfaces formed at said front surface and extending from their associated 
cutting edges in an inward direction of the cutting insert, the insert having 
an imaginary reference plane passing through extremities of the cutting 

10 corner edges thereof; characterized in that each of said main cutting edges 
extends from its associated corner edges in an inward direction of the insert 
away from said reference plane. 

Preferably, each of the main cutting edges hav two lateral 
component cutting edges extending from adjacent corner edges in the 

15 inward direction of the insert, and a central component cutting edge 
therebetween substantially co-directional with said reference plane. 

Preferably, the operative front surface has two component 
surfaces that extend from the associated auxiliary side edges in the inward 
direction of the insert. By virtue of this design, the insert is provided with a 

20 pair of appropriate positioning surfaces by means of the geometry of the 
operative front surface generally repeating the geometry of the main cutting 
edges. 

Preferably, the cutting insert is indexable around an axis of 
180° rotational symmetry, which axis is substantially parallel to the 
25 operative front surface and substantially transverse to the main cutting edge. 
The body of the cutting insert has a prismatic shape with a pair of identical 
front and rear surfaces at two ends thereof, opposite upper and lower 
surfaces and a pair of opposite side surfaces extending between the front 
and rear surfaces. 
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Preferably, the rake surfaces of the cutting edges are oriented 
so that an acute angle formed thereby with a normal to said imaginary plane 
is different for the main, auxiliary and corner cutting edges. The value of 
this angle may vary along these cutting edges. 

5 The cutting insert geometry of the present invention is 

particularly suitable for the manufacturing of cutting inserts by net-shape 
processes, where no grinding operations are required, by virtue of which 
any desired design, in particular, non-planar, of the chip rake and relief 
surfaces may be obtained. 

10 BRIEF DESCRIPTION OF THE DRAWINGS 

For a better understanding of the present invention and to 
show how the same may be carried out in practice, reference will now be 
made to the accompanying drawings, in which 

Fig. 1 is perspective view of a cutting insert according to the present 

15 invention; 

Fig. 2 is a front view of the cutting insert shown in Fig. 1 ; 
Fig. 3 is a top view of the cutting insert shown in Fig. 1 ; 
Fig. 4 is a side view of the cutting insert shown in Fig. 1; 
Figs. 5A, 5B, 5C and 5D are cross-sectional views of the cutting 
20 insert shown in Fig. 2, taken along the respective lines A-A, B-B, C-C and 
D-D; 

Fig. 6A is a perspective view of a slotting disk cutter with cutting 
inserts according to the present invention mounted therein in a right-hand 
and left-hand manner; 
25 Fig. 6B is a top view of the cutting insert shown in Fig. 1, in an 

enlarged scale, when mounted in the slotting disk cutter shown in Fig. 6A; 

Fig. 7 is a partial side view of a face milling cutter with cutting 
inserts according to the present invention mounted therein; 

Figs. 8A and 8B are plan views of two different turning tools with a 
30 cutting insert according to the present invention mounted therein; and 
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Figs 9A, 9B, 9C and 9D are, respectively, perspective, plan, front 
and side views of a cutting insert according to an alternative embodiment of 
the present invention; 

Fig. 10 is a cross-sectional view of the cutting insert shown in Figs. 
5 9A - 9D, taken along the line X-X in Fig. 9C; 

Figs. 11 and 12 are cross-sectional views of the cutting insert shown 
in Figs. 9A - 9D, taken along the respective lines XI-XI and XII-XII in Fig. 
9B; and 

Figs 13A, 13B and 13C are, respectively, perspective, front and side 
10 views of a cutting insert according to another alternative embodiment of the 
present invention. 

DETAILED DESCRIPTION OF THE DRAWINGS 

Figs. 1, 2, 3 and 4 illustrate a double-sided tangential cutting 
insert 1 according to the present invention, indexable 180° around an axis of 
15 rotational symmetry A so that the cutting insert 1 has twelve edges capable 
of functioning as effective cutting edges, and eight effective cutting corners. 
The insert is capable of being used in a wide range of different cutting 
operations. 

As seen in Fig. 1, the cutting insert 1 has a prismatic body 
20 with front and rear operative surfaces 2, opposite upper and lower surfaces 
6 and a pair of opposite side surfaces 8 extending therebetween. The insert 
1 has a clamping screw bore 9 having a longitudinal axis coinciding with 
the axis of symmetry A and extending between the upper and lower surfaces 
6. 

25 The front and rear operative surfaces 2 have identical design 

and, therefore, only one of these surfaces, namely the operative front 
surface 2, will further be described. 

As seen in Figs. 1 and 2, the front operative surface 2 is bound 
by identical upper and lower main cutting edges 10 associated with the 

30 upper and lower surfaces 6, identical auxiliary cutting edges 12 associated 
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with the side surfaces 8, and four identical corner cutting edges 14 which 
are rounded and extend between adjacent main cutting edges 10 and 
auxiliary cutting edges 12, merging continuously therewith. The cutting 
insert 1 has an imaginary reference plane designated as P in Fig. 3, which 

5 passes through extreme points of the corner cutting edges 14. 

As seen in Fig. 3, the operative front surface 2 is generally 
depressed relative to the reference plane P along its entire circumference. 
More particularly, as seen in Fig. 1, the operative front surface 2 has a 
peripheral surface, generally designated as 18, having portions 20, 22 and 

10 24 which extend, respectively, along the main cutting edges 10, the 
auxiliary cutting edges 12 and the corner cutting edges 14. As seen in Figs. 
5a to 5d, these portions extend inwardly away from their corresponding 
main, auxiliary and corner cutting edges 10, 12 and 14 and constitute their 
respective chip rake surfaces 20, 22, 24. As shown in Figs. 5a to 5d, the 

15 chip rake surfaces 20, 22 and 24 form respective angles Bio, 012 and 8h with 
a normal to the reference plane P, which angles may be of different values 
and may vary along the length of the respective cutting edges 10, 12 and 14. 

As seen in Figs. 1, 2 and 5 A to 5D, the main cutting edges 10, 
the auxiliary cutting edges 12 and the corner cutting edges 14 are provided 

20 with a land 26 extending therefrom towards respective chip rake surfaces 
20, 22 and 24 associated therewith. 

As seen in Figs. 1, 3, 4 and 5 A to 5D, the upper and lower 
surfaces 6 and side surfaces 8 of the cutting insert 1 and insert corner 
portions 27 therebetween are each formed with relief flank surfaces 28a, 

25 28b and 28c disposed, respectively, adjacent the main cutting edges 10, the 
auxiliary cutting edges 12 and corner cutting edges 14, and provide these 
cutting edges with appropriate relief angles, when the insert is mounted on a 
cutting tool. The relief flank surface 28a is, preferably, substantially normal 
to the reference plane P. The upper and lower surfaces 6 are each formed 
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with a projecting central base portion 29 for the support of the insert in the 
cutting tool. 

As seen in Fig. 3, each main cutting edge 10 extends from 
adjacent corner cutting edge 14 generally inwardly relative to the reference 

5 plane P and has two identical lateral component cutting edges 30 extending 
away from the adjacent corner cutting edges 14 and away from the reference 
plane P towards a central component cutting edge 32. The lateral 
component cutting edges 30 merge with the central component cutting edge 
32 via intermediate component cutting edges 34 oriented transversely to the 

10 reference plane P. Preferably, the intermediate component cutting edges 34 
are oriented so that the associated lateral component cutting edges 30 and 
the central component cutting edge 32 partially overlap as seen in a 
direction perpendicular to the reference plane P, whereby effective chip 
splitting may be provided during a cutting operation. 

15 As clearly seen in Figs. 1 and 5a, the operative front surface 2 

generally repeats the geometry of the main cutting edges 10, i.e. it has 
lateral portions 40 which extend inwardly away from the auxiliary cutting 
edges 12 towards a central portion 42 and merge therewith via intermediate 
portions 44. When the cutting insert 1 is mounted in a cutting tool, the 

20 lateral portions 40 of its rear surface 2 function as the insert's positioning 
surfaces. 

Figs. 6A and 7 show, by way of example only, the use of a 
cutting insert of the present invention in milling cutters, where the main 
cutting edge of the insert or at least one lateral component cutting edge 
25 thereof functions as a peripheral cutting edge and the auxiliary edge 
functions as a front cutting edge. Figs. 8a and 8b show examples of the use 
of the cutting insert 1 of the present invention in turning cutting tools. 

Fig. 6A shows a slotting cutter 46 with cutting inserts V and 
1", according to the present invention, tangentially mounted therein by 
30 means of clamping screws 48, respectively, in a left-hand and right-hand 
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manner. As shown in Fig. 6B, by virtue of the fact that the lateral 
component cutting edges 30 of the main cutting edge 10 are oriented as 
described above, it is ensured that an operative lateral cutting edge 30 
associated with a free side surface 8 of the cutting insert 1" has a required 
5 positive axial rake angle yA- Due to the fact that the lateral component 
cutting edges 30 are inclined in opposite senses, the axial cutting forces 
acting on the cutting edge 10 during a cutting operation are counterbal- 
anced. 

Fig. 7 shows a face milling cutter 52 with cutting inserts 1 

10 according to the present invention mounted therein for machining a 
workpiece W. As seen, in cutting insert 1 the lateral component cutting edge 
30 of the main cutting edge 10 functions as a peripheral cutting edge and a 
lateral portion 12' of the auxiliary cutting edge 12 disposed adjacent the 
operative corner cutting edge 14 functions as a wiper. In the milling cutter 

15 52, the remainder of the cutting edge 12 is provided with a necessary 
clearance from the workpiece face by means of mounting the cutting insert 
1 at an appropriate negative angle 8. As shown in Fig. 7, the portion 12' 
defines an angle of 90° with adjacent lateral component cutting edge 30. 
Alternatively, the angle between the lateral portion 12' and the adjacent 

20 lateral component cutting edges 30 may be slightly greater than 90°. 

Fig. 8a shows a turning cutting tool 50 machining a workpiece 
W, in which the cutting insert 1 is mounted so as to present an operative 
cutting edge 10 and an operative corner cutting edge 14. 

Fig. 8b shows a turning tool 51 machining a workpiece W, in 

25 which the cutting edge 12 functions as an operative cutting edge and the 
cutting edge 10 does not participate in cutting. 

Figs. 9A to 9D and Figs. 13A to 13C illustrate alternative 
embodiments of respective cutting inserts 60 and 70 according to the 
present invention for use, respectively, in 90° and 45° shoulder milling 

30 operations. 
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As seen in Figs. 9A, 9B and 10, in the cutting insert 60 main 
cutting edges 62 and, consequently, front and rear surfaces 64 are of a 
generally concave shape. The front and rear surfaces 64 are formed with a 
chip forming groove 66 (Figs. 1 1 and 12) and a central protruding surface 

5 68 lateral portions 68' and 68" of which serve as a pair of positioning 
surfaces, when the insert 60 is mounted in a cutting tool. Additional 
positioning surface of the cutting insert 60 is constituted by a lateral region 
69 f of its side surface 69. 

The cutting insert 70 shown in Figs. 13 A to 13C is similar to 

10 the cutting insert 60 shown in Figs. 9A to 9D in the shape of its main 
cutting edges 72 and front and rear surfaces 74, the difference being mainly 
in that secondary cutting edges 75, capable of functioning as wipers, define 
an angle of 45° with adjacent main cutting edges 72. 

Cutting inserts according to the present invention may be used 

15 for any other appropriate applications and also may have alternative designs 
comprising features not described above. For example, the main cutting 
edges of the cutting inserts may be continuously concave. Their geometry 
may be asymmetric relative to their central points. The central component 
cutting edge of the main cutting edges may protrude relative to adjacent 

20 lateral portions in the outward direction of the insert. The auxiliary cutting 
edges may have any required configuration rather than being substantially 
straight as shown in the drawings. All cutting edges may have any other 
appropriate shapes and cutting geometries. Also, the central and lateral 
portions of the front and rear surfaces may be planar and non-planar, e.g. 

25 they may be specifically shaped to provide chip control means of any 
appropriate geometry. Furthermore, the central and lateral portions of the 
operative front surface do not necessarily need to be fully depressed relative 
to the reference plane P but rather they may have areas protruding 
outwardly therefrom. 
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CLAIMS: 

A tangential cutting insert having a body with an operative front 
surface associated with upper and lower main cutting edges, side 
auxiliary cutting edges and corner cutting edges therebetween, all 
having rake surfaces formed at said front surface and extending from 
their associated cutting edges in an inward direction of the cutting 
insert, the cutting insert having an imaginary reference plane passing 
through extremities of the cutting corner edges thereof; characterized 
in that each of said main cutting edges extends from its associated 
corner edges in an inward direction of the cutting insert away from 
said reference plane. 

A cutting insert according to Claim 1, wherein each of said main 
cutting edges has two lateral component cutting edges extending 
from adjacent corner edges in the inward direction of the cutting 
insert, and a central component cutting edge therebetween. 
A cutting insert according to Claim 2, wherein said central 
component cutting edge is substantially co-directional with said 
reference plane. 

A cutting insert according to Claim 2, wherein said lateral 
component cutting edges merge with the central component cutting 
edge via intermediate component cutting edges which are oriented so 
that the associated lateral component cutting edges and the central 
component cutting edge partially overlap as seen in a direction 
perpendicular to the reference plane. 

A cutting insert according to Claim 1 or 2, wherein the operative 
front surface has two component surfaces that extend from the 
associated auxiliary side edges in the inward direction of the insert 
away from said reference plane. 

A cutting insert according to Claim 1, wherein the cutting insert is 
indexable around an axis of rotational symmetry, which is 
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substantially parallel to the reference plane of the cutting insert and 
substantially transverse to the main cutting edges. 

7. A cutting insert according to Claim 6, wherein the insert's body has a 
prismatic shape with a pair of identical front and rear surfaces at two 

5 ends thereof, opposite upper and lower surfaces and a pair of 

opposite side surfaces extending between the front and rear surfaces. 

8. A cutting insert according to Claim 1, wherein said rake surfaces of 
the main, auxiliary and corner cutting edges are oriented so that an 
acute angle formed thereby with a normal to said imaginary reference 

10 plane, is different for said main, auxiliary and corner cutting edges. 

9. A cutting insert according to Claim 1, wherein an acute angle formed 
by the rake surface of each main cutting edge with a normal to said 
imaginary reference varies at least along the main cutting edge of the 
insert. 

15 10. A cutting insert according to Claim 1, wherein the body of the 
cutting insert is formed with a clamping screw bore having a 
longitudinal axis, which is substantially parallel to said reference 
plane of the cutting insert and substantially transverse to said main 
cutting edges. 

20 11- A cutting insert according to Claim 1, wherein a portion of each 
auxiliary cutting edge of the insert disposed adjacent the corner 
cutting edge and merging therewith is capable of functioning as a 
wiper. 

12. A cutting insert according to any one of the preceding claims, 
25 wherein the insert is manufactured by a net-shape process. 
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